Mitochondrial transcription factor A regulates BCL2L1 gene expression and is a prognostic factor in serous ovarian cancer.
Mitochondrial transcription factor A (mtTFA) is necessary for both transcription and maintenance of mitochondrial DNA (mtDNA). Recently, we reported that mtTFA is expressed not only in mitochondria, but also in nuclei. However, the function of mtTFA in the nucleus has not been clearly elucidated. In the present study, we examined nuclear mtTFA expression in 60 tissue samples of serous ovarian cancer using immunohistochemical analysis and found that 56.7% of serous ovarian cancer patients were positive for mtTFA, whereas 43.3% were negative. Univariate survival analysis showed that the overall 5-year survival rate was significantly worse for patients with mtTFA-positive cancer compared with mtTFA-negative cancer (32%vs 42%, respectively; P = 0.021). To elucidate the function of mtTFA in the nucleus, we investigated BCL2L1, a target gene of mtTFA. There was a significant correlation between nuclear mtTFA expression and BCL2L1 expression in seven ovarian cancer cell lines and in specimens of clinical ovarian cancer. Cellular BCL2L1 was downregulated following transfection of siRNA against mtTFA. BCL2L1 promoter activity was increased after transfection of mtTFA expression plasmid, but decreased after siRNA knockdown of mtTFA. Chromatin immunoprecipitation assays showed that mtTFA was bound to the BCL2L1 promoter region. These results suggest that mtTFA is a prognostic factor for a poor outcome of ovarian cancer and may function as an antiapoptotic factor, regulating genes such as BCL2L1. Furthermore, mtTFA may be a promising molecular target for novel therapeutic strategies for the treatment of ovarian cancer.